**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 4511-1 (1986) : Methods of Test for Styrene-Butadiene 
Rubber (SBR) Latices, Part 1: Determination of Dry Polymer 
Content [PCD 13: Rubber and Rubber Products] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



15:4511 (Parti } . 19BG 

J , ( Reaffirmed 2002 ) 

Indian Standard 

METHODS OF TEST FOR 
STYRENE-BUTAD16NE RUBBER ( SBR ) LATICES 

PART 1 DETERMINATIOM OF DRY POLYMER CONTENT 

SBRL : 1 

{First Revision) 



UDC 678 74fi22-l36 22:543'8li 




© Gtpyrighi 1986 

INDIAN STANDARDS INSTITUTION 
MAMAK BHAVAN, 9 RAHAIlUR SHAH ZAFAR MARG 

MKW D£LHI iJW)«2 

f^ 3 Dfcemter 1966 



IS: 4511 ( Partl)-1986 

Indian Standard 

METHODS OF TEST FOR 
STYRENE-BUTADIENE RUBBER ( SBR ) LATICES 

PART 1 DETERMINATION OF DRY POLYMER CONTENT 

SBRL : 1 

(First Revision) 

Rubber Sectional Committee, PCDC 14 

Chairman Represeu ting 

Shri Lalit Mohan Jamnadas Cosmos India Rubber Works Pvt Ltd, Bombay 

Vice-Chairman 
Shri S. B. Ganguly Dunlop India Ltd, Calcutta 

Members 

Shbi K. S. Looanathan ( Alternate to 
Shri S. B. Ganguly ) 
Shri Satish Abbaham Padinjarekara Agencies Ltd, Kottayam 

Shrt O. p. Aqarwal Transasia Carpets Ltd, Sikandrabad 

Shri J. N. Jha ( Alternate ) 
Shri A. K. BaNdopadhaya Ministry of Defence ( DGI ) 

Shri V. Bhattacharya ( Alternate) 
Db B. Banerjee Carbon and Cliemicals India Ltd, Cochin 

Dr D. Banerjee Escon Consultants Pvt Ltd, Calcutta 

Db p. S. Bhabgava Alkali and Chemical Corporation of India Ltd, 

Calcutta 

Shri N. C. Samajdar ( Alternate ) 
Shri J. Chatterjee Andrew Yule & Co Ltd, Calcutta 

ShriA. K. Biswas ( Alternate ) 
Shri P. K. Chatterjee All India Rubber Industries Association, Bombay 

Dr S, N. Chakravabty ( Alternate ) 
Shri H. C. Chopra Synthetics and Chemicals Ltd, Bombay 

Dr R. N. Mehrotba ( Alternate ) 
Shri D. W. McCbirick Association of Planters of Kerala, Cochin 

Shri P. K. Mbnon ( Alternate ) 
Dr D. K. Das National Test House, Calcutta 

Shri A. Ghos^h ( Alternate ) 
Shbi P. B. G. Dastidab Bata India Ltd, Calcutta 

Shri S. Sarkar ( Alternate ) 
Shri S. L. Gandhi Ministry of Defence (R&D) 

Shri H. C. Perti ( Alternate) 

( Continued on page 2 ) 



© Copyright 1986 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 4511 ( Part 1 ) * 1986 

( Continued from page 1 ) 

Members Representing 

Shri J. M. Gabg Directorate General of Technical Development, 

New Delhi 
Shri A. George John MRF Ltd, Madras 

SheI-K. J. Joseph Plantation Corporation of Kerala Ltd, Kottayam 

Shri K. T. Vbrohese ( Alternate ) 
Shki G. R. Kavishvau Indian Rubber Regenerating Go Ltd, Thane 

Shbi p. S. Vibani ( Alternate ) 
Shri K. N. Koshy M. M. Rubber Co Ltd, Madras 

Shbi N. S0BaAMANiAN ( Alternate ) 
Shri P. K. Madhava MenojS Thirumbadi Rubber Ltd, Mokkam 

Shbi M. Pushkabakshan ( Alternate) 
Shri L. K. Mathub Modi Rubber Ltd, Modipuram 

Shbi P. K. Menon United Planters' Association of Southern India, 

Coonoor 

Shri E. B. Unki ( Alternate ) 
Db W. MiLLNS Indian Rubber Manufacturers* Research Assoiciation, 

Thane 

Shbi N. B. Fegade ( Alternate) 
Shbi R. Mtjrlbedhaban Naib Hindustan Latex Ltd, Trivandrum 
Shbi R. R. Pandit Bayer ( India ) Ltd, Bombay 

Shbi D. J. Bharucha ( Alternate ) 
Shri S. A. Pasha London Rubber Co ( India ) Ltd, Madras 

Shbi R. Kbishnan ( Alternate ) 
Shri M, C, Paul Arakkunnam Cooperative Rubber Marketing 

Society Ltd, Arakkunnam 
Shri A. Rajamani Automotive Tyre Manufacturers' Association, 

New Delhi 

Shbi A. Gbobgb John ( Alternate ) 
Db S. K. Ray Tyre Corporation of India Ltd, Calcutta 

Shri S. B. Sabkab ( Alternate ) 
Shri S. V. Sabma Travancore Rubber & Tea Co Ltd, Trivandrum 

Shbi G. S. Kbishjiaswamy ( Alternate ) 
Shri Sttnil I. Shah Indian Petrochemicals Corporation Ltd, 

Jawaharnagar 

Shbi A. K. Mallik ( Alternate ) 
Shri Rajindeb Singh State Trading Corporation of India Ltd, Bombay 

Shbi O. P, Arora ( Alternate ) 
Dr E. V. Thomas Rubber Research Institute of India, Kottayam; and 

Rubber Board, Kottayam 

Dr M. G. KuMaban ( Alternate I ) 

Db N. M. Mathew ( Alternate II ) 
Shri M, S. Saxbna, Director General, ISI ( Ex-officio Member ) 

Director ( P & C ) 

Secretary 

Shbi Dileep Kumab 
Assistant Director ( P & G ), ISl 



( Continued on page 10 ) 



IS : 4511 ( Part 1 ) - 1986 

Indian Standard 

METHODS OF TEST FOR 
STYRENE-BUTADIENE RUBBER ( SBR ) LATICES 

PART 1 DETERMJISIATiON OF DRY POLYMER CONTENT 

SBRL : 1 



(First Revision) 



0. FOREWORD 

0*1 This Indian Standard { Part 1 ) ( First Revision ) was adopted by 
the Indian Standards Institution on 14 February 1986, after the draft 
finalized by the Rubber Sectional Committee had been approved by the 
Petroleum, Coal and Related Products Division Gouncih 
0.2 Test methods for rubber latex had been originally covered in the 
following Indian Standards: 
For natural rubber latex 
IS: 3708 (Part 1 )-1966* 
IS: 3708{Part2)-1968t 
For styrene-butadiene rubber latex 
IS: 4511 (Part 1 )-1967J 

Since some of the test methods covered in these standards were 
common, the concerned committee had decided to unify and publish a 
separate series of methods of test which would be applicable to all types 
of latices — natural as well as synthetic. Accordingly, the following six 
test methods had been covered in the following different parts of 
IS : 9316: 

IS : 9316 Methods of test for rubber latex: 

Part 1-1979 Determination of surface tension 



♦Methods of test for natural rubber latex: Part I Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid number, 
/>H, total nitrogen, total copper, total iron, total maganese and total ash. 

fMethods of test for natural rubber latex: Part 2 Determination of boric acid and 
magnesium. 

^Methods of tests for styrene-butadiene rubber ( SBR ) latices: Part I Determination 
of dry polymer, />H, density, residual styrene, bound styrene and soap content. 
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Part 2-1979 Djetermination of viscosity 

Part 3-1979 Determination of coagulum content 

Part 4' 1979 Determination of total solids content 

Part 5-1979 Drawing of samples 

Part 6-1982 Determination of j&H 

0.2.1 As a result of farther rethinking on the subject, it has now been 
decided to re-designate the test methods common to natural and synthe- 
tic rubber latices as RL series; test methods for natural rubber latex as 
NRL series and test methods for styrene-butadiene rubber latex as SBRL 
series. Consequently, test methods for rubber latex have been rationaliz- 
ed into the following three series: 

a) IS : 9316 Unified methods of test applicable to both natural 
and synthetic rubber latices — RL series; 

b) IS : 3708 Methods of test applicable to natural rubber latex — 
I^RL series; and 

c) IS : 4511 Methods of test applicable to styrene-butadiene rubber 
latex — SBRL series. 

0.3 The existing Indian Standards IS : 3708 ( Part 1 )-1966*, IS : 3708 
(Part 2 )-1968t, IS : 4511 ( Part 1 )-1967t IS : 9316 ( Parts 1 to 5 )-1979§ 
and IS : 9316 ( Part 6 )-1982|| are being gradually replaced by separate 
standards under the above three series, designated as NRL, SBRL, or 
RL series, respectively. 

0.3.1 The methods covered under NRL : 13, NRL : 14 and NRL : 15 
of IS : 3708 ( Part 1 )-1966* which are also under revision, have been 
proposed to be covered under the RL series in IS ; 9316 ( under revision ). 

0.4 In order to facilitate cross-reference, it has been decided to retain, 
in the revisions of various parts of IS : 4511, the original discrete SBRL 
series numbers assigned to various test methods earlier in IS : 4511 
(Part 1 )-1967t. 



* Methods of test for natural rubber latex: Part 1 Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid number, 
j&H, total nitrogen, total copper, total iron, total manganese and total ash. 

fMethods of test for natural rubber latex: Part 2 Determination of boric acid and 
magnesium. 

^Methods of .tests for styrene-butadiene rubber ( SBR ) latices: Part 1 Determination 
of -dry polymer, /»H, density, residual styrene, bound styrene and soap content. 
§Methods of test for rubber latex: 
Part 1 Determination of surface tension. 
Part 2 Determination of viscosity. 
Part 3 Determination of coagulum content. 
Part 4 Determination of total solids content. 
Part 5 Drawing of samples. 
[[Methods of test for rubber latex: Part 6 Determination of pH, 
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0,4.1 For proper referencing of the exiting test methods and the new 
methods under revisioHj a statement showing corresponding methods is 
given in Appendix A. 

0.5 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard (Part 1 ) prescribes the procedure for determination 
of dry polymer content of styrene-butadiene rubber latices. 

2. OUTLINE OF THE METHOD 

2.1 Latex is coagulated by uopropanol. The coagulum is refluxed, 
washed, dried and weighed. 

3. APPARATUS 

3.1 Air Oven — maintained at 105 ± 2''G. 

3.2 Desiccator 

3.3 Flask -— 250-ml or 500-ml capacity with ground glass neck of at 
least 50 mm diameter. 

3.4 Measuring Cylinder — iOO-nil capacity- 

3.5 Nylon Gauze — 105 microns. 

3.6 Reflux Condenser — all glass with ground glass joints. 

3.7 Steam Bath 

3.8 Watch Glass 

3.9 Weighing Bottle with Close Fitting Stopper 

4. REAGENT 

4.1 i5oPropanol — conforming to IS : 2631-1976t. 

5. PROCEDURE 

5.1 Take the seived original latex in dry prepared ( at 105 ± 2°G ) 
weighing bottle and transfer 5 to 7 g of latex by difference of mass, to 
the nearest 1 mg, in a small beaker ( 100 ml ) and dilute it to 



♦Rules for rounding off numerical values ( revised ). 
tSpecification for wopropyl alcohol ( first revision ). 
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approximately 25 to 30 percent with distilled water. Pour the diluted latex 
in thin stream into a flask { 500 ml ) containing 100 ml of zJopropanol. 
Rinse the beaker with distilled water and transfer to the flask. Attach 
the reflux condenser to the flask and reflux on the steam bath for one 
hour. Remove the flask from the steam bath and decant the solvent 
into a beaker covered with fine gauze, taking care that the minimum 
amount of coagulum is decanted with the solvent. Return any coagulum 
from the gauze to the flask, add 100 ml of distilled water to the flask 
and shake vigorously. Decant the water through the same gauze and 
repeat the procedure with 100 ml of fresh water until no more foam is 
obtained ( three or four washings may be sufficient ). Wash the 
decanted coagulum in the flask with 100 ml solvent and the coagulum 
into the gauze. Carefully transfer the coagulum to pretared watch glass 
and dry at 105 =fc 2°G in the air oven. Cool in a desiccator to room 
temperature and weigh. Repeat drying and weighing till the dried 
mass is constant to O'OOO 2 g. 

5»2 If duplicate determinations do not agree within 0*2 percent ''dry 
polymer, make additional duplicate determinations until such agreement 
is obtained. 

6. CALCULATION 

6.1 Calculate the dry rubber content as follows: 
Dry polymer content, 

percent by mass = -rp- x 100 

where 

Ml — mass in g of dried coagulum, and 
M2 ^ mass in g of the original latex. 



APPENDIX A 

( Clause 0.4.1 ) 

TABLE SHOWING CORRESPONDENCE OF VARIOUS METHODS OF 

TEST COVERED IN THE EXISTING IS : 9316 ( PARTS 1 TO 5 )-1979, 

IS : 9316 ( PART 6 )-1982, IS : 3708 ( PART 1 )-1966, IS : 3708 { PART 2 )- 

1968, IS : 4511 ( PART 1 )-1967, WITH THE REVISION/PROPOSED 

REVISION OF IS : 9316, IS : 3708 AND IS : 4511 



Existing Test Methods 

. ^ , 

Test Method IS No. Part ( Series ) 

(1) (2) (3) 

RL SERIES 
Determination of sur- 



IS: 9316-1979 Part I 
IS: 9316-1979 Part 2 



face tension 
Determination of visco- 
sity 
Determination of IS : 9316-1979 Part 3 

coagulum content 
Determination of total IS : 9316-1979 Part 4 

solids content 
Drawing of samples IS : 9316-1979 Part 5 

Determination of pH IS : 9316-1982 Paft 6 
Determination of total IS : 3708-1966 Part 1 ( NRL : 13 ) 

copper 
Determination of total IS:3708-1966 Part 1 (NRL:14) 

iron 
Determination of total IS; 3708-1966 Part 1 (NRL: 15) 

manganese 



Proposed Revision 

A 



IS No. 

(4) 



Part ( Series ) 

(5) 



18:9316 Part 1 (RL: 1)1 

IS: 9316 Part2(RL:2) 

IS: 9316 Part 3 (RL: 3) 

IS: 9316 Part 4 (RL: 4) 

IS: 9316 Part5(RL:5). 

IS: 9316 Part 6 (RL: 6) I 

IS: 9316 Part 7 (RL: 7) 

IS: 9316 Parts (RL: 8) 

IS: 9316 Part 9 (RL: 9) 



Remarks 



(6) 



Under 
revision 
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TABLE SHOWING CORRESPONDENCE OF VARIOUS METHODS OF 55 

TEST COVERED IN THE EXISTING iS : 9316 ( FARTS i TO 5 )-1979, 

IS : 9316 ( PART 6 )-1982, IS : 3708 ( PART 1 )-1966, IS : 3708 ( PART 2 )- g; 

1968, IS : 4511 ( PART 1 )-1967, WITH THE REVISION/PROPOSED ^ 

REVISION OF IS ; 93I65 IS t 3708 AND IS : 4511 — Conid ^ 

Existing Test Methods Proposed Revision Remarks » 

t ^ * f ^ % ** 

Test Method IS No. Part ( Series ) IS No. Part ( Series ) ^ 

(1) (2) (3) (4) (5) (6) r 

^RL SERIES i 

Determination of dry IS : 3708-1966 Part 1 ( NRL : 1 ) IS : 3708-1985 Part 1 ( NRL : 1 ) 
rubber content 

Determination of sludge IS ; 3708-1966 Part 1 ( NRL : 5 ) IS : 3708-1985 Part 2 ( NRL : 5 ) 
content 

Determination o IS : 3708-1966 Part 1 ( NRL : 6 ) IS : 3708-1985 Part 3 { NRL : 6 ) 

density 
Determination of total IS:3708-1966 Part 1 ( NRL : 7 ) IS:3708-I985 Part4(NRL:7) 

alkalinity 
Determination of KOH- IS : 3708-1966 Part 1 ( NRL : 8 ) IS : 3708-1985 Part 5 ( NRL : 8 ) 

number 
Determination of IS : 3708-1966 Part 1 ( NRL : 9 ) IS : 3708-1985 Part 6 ( NRL : 9 ) 

mechanical stability 
Determination of vola- IS : 3708-1966 Part 1 ( NRL : 10 ) IS : 3708-1985 Part 7 ( NRL : 10) 

tile fatty acid number 
Determination of total IS : 3708-1966 Part 1 ( NRL : 12 ) IS : 3708-1985 Part 8 ( NRL : 12 ) 

nitrogen 
Determination of total IS : 3708-1966 Part 1 ( NP^L : 16 ) IS : 3708=1985 Part 9 ( NF.L : 16) 

ash 



Determination of boric IS : 3708-1968 Part 2 ( NRL : 17 ) IS : 3708 Part 10 ( NRL : 17 ) 
acid 

Determination of mag- IS : 3708-1968 Part 2 ( NRL : 18 ) IS : 3708 Part 11 ( NRL ; 18 ) 
nesium 

SBRL SERIES 

Determination of dry 18:4511-1967 Part 1 ( SBRL : 1 ) IS:4Ml Part 1 ( SBRL : 1 ) 

polymer 
Determination of IS:4511-1967 Part 1 ( SBRL : 6 ) IS:4511 Part 2 ( SBRL : 6 ) 

density 
Determination of resi- IS:451M967 Part 1 ( SBRL : 8 ) IS: 4511 Part 3 ( SBRL : 8 ) Under 

dual styrene ( volatile Revision 

unsaturates ) 
Determination of bound 18:4511-1967 Part 1 (SBRL:9) IS:451l Part 4 ( SBRL : 9 ) 
<r» styrene 

Determination of soap IS : 45U-1967 Part 1 ( SBRL : 10 ) IS : 4511 Part 5 ( SBRL : 10 ) Under 

content Revision 
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